adipogenic or chondrogenic differentiation medium. Osteogenic differentiation was 23 induced by replacing the complete culture medium with osteogenic medium (Cyagen, 24 Suzhou, China) and culturing for 2 weeks. For adipogenic differentiation, the 25 StemPro® Adipogenesis Differentiation Kit (Gibco) was used for 2 weeks. For 26 chondrogenic induction, SMSCs were encapsulated in alginate gel beads and cultured 27 using a StemPro® Chondrogenesis Differentiation Kit (Gibco) for 4 weeks. The 28 procedure of inducing differentiation was as described in the instruction handbook. Briefly, the SMSCs were digested using trypsin-EDTA before being resuspended in 1 84 mL MesenGro® hMSC medium. After adding 5 μL of DiO solution into the 85 suspension, the mix was incubated at 37°C in 5% humidified CO2 for 15 min. After 86 the mix was centrifuged at 300 × g for 10 min and washed three times using PBS, 87 cells were cultured in complete medium until they reached 50-60% confluence. The primer sequences of mRNA are shown below:
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